a b s t r a c t INTRODUCTION: Recent advancement in radiological imaging has revealed an increasing amount of asymptomatic abnormalities. Tracheal diverticula are relatively rare entities and are incidentally found on radiological imaging such as computed tomography. Here, we present a case of an infected tracheal diverticulum presenting as a paratracheal mass, which required emergency intervention. CASE PRESENTATION: A 65-year-old Japanese nonsmoker man presented with a fever, lower neck pain, and the aggravation of dyspnea for a week. An enhanced computed tomography scan demonstrated that the trachea was displaced by a paratracheal mass with a well-defined thin wall. His respiratory status was so urgent that emergency intubation and surgical drainage of the abscess were performed. A computed tomography scan performed 4 days after admission demonstrated shrinking of the abscess, and he was extubated and discharged 7 days after admission without any complications. CONCLUSION: To the best of our knowledge, this is the first report to confirm an infected tracheal diverticulum presenting as a paratracheal abscess, which required emergency intervention. Moreover, computed tomography plays an important role in the differentiation of paratracheal masses.
Introduction
Recent advancement in radiological imaging has revealed an increasing number of asymptomatic abnormalities. Tracheal diverticula are relatively rare entities and are incidentally found on radiological imaging such as CT [1] . Although the majority of these abnormalities are asymptomatic, they sometimes cause neck pain, chronic cough, dysphagia, odynophagia, hoarseness, or hemoptysis [2] . Here, we present a case of an infected tracheal diverticulum presenting as a paratracheal mass, which required emergency intervention.
Case presentation
A 65-year-old Japanese nonsmoker man presented with a fever, lower neck pain, and the aggravation of dyspnea for a week. He also complained of a history of repeated bronchitis during the pre- ceding year. His medical history included a left upper lobectomy due to lung adenocarcinoma. On physical examination, there was tenderness in the lower neck, and stridor could be heard on his upper chest, with a body temperature of 38.1 • C. The pulse oximeter indicated 90% with 8 L/min of oxygen, and laboratory tests revealed elevated inflammatory markers (leukocytes at 10,700/L, with neutrophilia and a C-reactive protein level of 12.47 mg/dL). An enhanced CT scan demonstrated that the trachea was displaced by a paratracheal mass with a well-defined thin wall ( Fig. 1a and  b) . A CT scan that had been performed as a follow-up of the lung adenocarcinoma 4 years previously had shown a tracheal diverticulum in the same position as the mass (Fig. 2) . He was subsequently diagnosed with a paratracheal abscess due to an infected tracheal diverticulum.
His respiratory status was so urgent that emergency intubation and surgical abscess drainage were performed. Surgery was performed via a right neck incision under general anesthesia. The inferior thyroid vessels were ligated, and the right lobe of the thyroid was mobilized to expose the paratracheal lesion. The abscess was identified, and drainage was carried out with dissection. A Penrose drain was inserted into the abscess for continuous postoperative drainage. During the postoperative period, antibiotics (ceftriaxone, 2 g/day) were administered, and his symptoms promptly resolved. A CT scan performed 4 days after admission demonstrated shrinking of the abscess, and he was extubated and discharged 7 days after admission without any complications.
An upper gastrointestinal tract endoscopy following extubation did not reveal any connection between the esophagus and the abscess. Conversely, a bronchoscopy demonstrated an indentation in the posterolateral aspect of the trachea; however, an obvious connection between the trachea and the abscess could not be detected (Fig. 3) .
Discussion
In this case, we found out two important clinical issues. Firstly, an infected tracheal diverticulum can present as a paratracheal abscess, impairing the airway. Secondly, a CT scan is helpful for the diagnosis of this condition.
The incidence of tracheal diverticula varies between 2% and 3.7% according to the literature [1, 3] , and 98% of tracheal diverticula are located at the right posterolateral aspect of the trachea, usually at the level of the thoracic inlet between the T1 and T3 vertebrae [1] . This fact can be explained by the relative positions of the trachea and esophagus or aorta; the supportive effect of the esophagus or aorta on the trachea is along its left posterolateral side, leaving the right side of the trachea relatively unsupported [4, 5] . Most patients with tracheal diverticulum have no symptoms. When symptoms occur (sometimes with infection), neck pain, a chronic cough, dysphagia, odynophagia, hoarseness, or hemoptysis are common [4] [5] [6] . To our knowledge, this is the first report to describe an infected tracheal diverticulum presenting as a paratracheal mass, impairing the airway and requiring emergency intervention such as intubation and surgical drainage.
The CT features of an abscess are low-attenuation masses with a well-defined thin wall that usually enhances following the intravascular administration of contrast materials [7] . Air bubbles, contiguity or communication with an empyema or a subphrenic abscess, and clinical features may permit the identification of infection [8] . The differential diagnoses for a paratracheal mass include thymoma, germ cell tumors, Hodgkin's disease, mediastinal carcinoma, lymph node metastasis, and nerve root tumors (schwannomas and neurofibromas) [7] . In addition, an infected Zenker's diverticulum can also present in such a manner; how-ever, this is distinguishable if a connection between the esophagus and the diverticulum can be observed by an upper gastrointestinal tract endoscopy. A bronchoscopy is also useful to diagnose a tracheal diverticulum. However, it has been reported that communication between the trachea and a diverticulum was observed in 9 of 25 patients (34.6%) whose CT scans showed a tracheal diverticulum [3] . Other cases have presented as indentations or recess lesions that were assumed to be minor connections between the trachea and a diverticulum. Although tissue examination was not performed in this case, CT performed 4 years previously obtained proof that the mass originated from a tracheal diverticulum. To our knowledge, this is the first report describing a tracheal diverticulum that has progressed to an abscess on CT.
Although the manner by which a tracheal diverticulum turns into an abscess is relatively unknown, it is assumed that repeated upper airway inflammation, such as bronchitis, produces mucus in a diverticulum, which then progresses to an abscess [9] . If this is true, similar to the present case, a minor connection between the trachea and a diverticulum may contribute to the development of an abscess as a result of the insufficient drainage of mucus. A similar progression of a diverticulum into an abscess has been previously reported in cases of calyceal and urethral diverticula [10, 11] , which can progress into an abscess due to repeated urinary tract infection caused by situations such as urinary lithiasis.
Previous authors have suggested that this condition is only indicated in young symptomatic patients, in whom conservative measures (antibiotics, mucolytics, and physiotherapy) have been unsuccessful [12] . In the present case, emergency interventions such as intubation and surgical drainage were inevitable because the abscess had impaired the airway and respiratory distress had already been noted on physical examination. When surgery is considered, the most commonly described approach is resection via a transverse or lateral neck incision [13] . Other reported options include fulguration, endoscopic cauterization with a laser or electrocoagulation, and endoscopic division with biopsy forceps [4, 14] .
Conclusion
An infected tracheal diverticulum can present as a paratracheal abscess, impairing the airway. Although there are several differential diagnoses for a paratracheal mass, this type of abscess is clinically important because it can require emergency intervention.
Moreover, recent advancement in CT has revealed an increasing number of asymptomatic abnormalities, including tracheal diverticula. The present case suggests that the follow-up of such abnormalities can give clues to obtain the correct diagnosis.
